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Abstract
Background: Although the Republic of Vanuatu has improved maternal indicators, more needs to be done to
improve equity among the poorest in the use of reproductive health services to expedite the progress towards the
Millennium Development Goal 5(MDG 5) target. While large developing country studies provide evidence of a rich-
poor gap in reproductive health services utilization, not much is written in terms of Pacific Islands. Thus, this study
aims to examine the degree of inequality in utilization of reproductive health services in a nationally representative
sample of Vanuatu households.
Methods: This paper used data from the 2007 Vanuatu Multiple Indicator Cluster Survey (MICS). The analyses were
based on responses from 615 ever married women, living with at least one child below two years of age. Outcomes
included antenatal care (ANC) and use of birth attendants at delivery, place of delivery, and counseling and testing for
HIV/AIDS. Descriptive statistics and multivariate logistic regression methods were employed in the analysis.
Results: Findings revealed that the economic well-being status of the household to which women belong, played
a crucial role in explaining the variation in service utilization. Inequality in utilization was found to be more
pronounced between the poorest and richest groups within the wealth quintiles. In adjusted models, mothers in
the richest bands of wealth were 5.50 (95% confidence interval [CI]: 1.34-22.47), 2.12 (95% CI: 1.02-3.42), 4.0 (95% CI
1.58-10.10), and 2.0 (95% CI 1.02-5.88) times more likely to have assisted delivery from medically trained personnel,
have institutional deliveries, and have counseling and testing for HIV/AIDS.
Conclusions: Association between household wealth inequality and utilization of ANC and delivery assistance from
medically trained personnel, institutional delivery, and counseling and testing for HIV/AIDS suggest that higher
utilization of reproductive health care services in Vanuatu poor-rich inequalities need to be addressed. Reducing
poverty and making services more available and accessible to the poor may be essential for improving overall
reproductive health care utilization rate in Vanuatu.
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Introduction
Despite substantial progress achieved in improving
maternal health status in the Pacific regions in recent
decades, maternal health remains a serious concern
across the region [1]. The leading causes of maternal
death are similar to those reported globally: postpartum
hemorrhage, preeclampsia, obstructed labor, puerperal
sepsis, and complications of unsafe abortion [1].
Vanuatu is an archipelagic nation of 83 islands and is
the third poorest country in the Pacific region with a
per capita GDP of less than US$ 1,276 [2]. The 2009
National Census of Population and Housing reported
that the population of Vanuatu to be 234,023, with a
growth rate of 2.3% per annum [3]. The fertility rate in
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five to six children [4]. Vanuatu is on track to meet
some of the MDGs including promoting gender equality,
empowering women (MDG 3) and reducing child mor-
tality (MDG 4). Despite this, maternal mortality ratio
(MMR) in Vanuatu is still high. According to the recent
statistics of Asian Development Bank (ADB), MMR in
Vanuatu was 130/100,000 live-births [2]. To meet the
goal of MDG5, Vanuatu has to reduce the MMR up to
24/100,000 live births by the year 2015 [4].
There is a general consensus that the use of maternal
health services reduces MMR and improves the repro-
ductive health of women [5]. Contact with a medically
trained provider during the antenatal and delivery per-
iod in particular provides an opportunity for delivery of
numerous proven interventions to improve the health
and survival of the mother and newborn [6]. The Minis-
try of Health of Vanuatu estimated that about 20% of
births took place outside health facilities (home delivery)
in 2007, where, in most cases, a traditional birth atten-
dant (TBA) assisted the delivery [7]. Nationally, in 2007,
84% of mothers reported receiving at least one episode
of antenatal care (ANC) from a skilled health profes-
sional: a doctor, midwife or nurse. This rate was higher
in the urban areas at 87% and lower in the rural areas
at 84% [7]. Although the country has improved maternal
and child indicators and other MDGs, equal access to
health care has been viewed as one of the prime con-
cern towards ensuring ‘Health for all’ and more needs
to be done to improve equity among the poorest. There-
fore, it is necessary to analyze the situation using the
equity lens and endeavor towards reaching those who
are lagging behind in terms of the health outcomes and
uptake of essential maternal health interventions.
Evidence around the world suggests that being poor is
positively correlated with poorer health status and nega-
tive health outcomes. Much of it responsible for poorer
uptake of preventive, promotive and curative aspects of
health care services by these groups of people belonging
to the lower economic strata [8-15]. Findings from the
Demographic and Health Surveys (DHS) conducted in
56 countries in Africa, Asia, and Latin America between
1990-2002 showed that the poorest were less likely than
the wealthiest to use basic health services such as
immunization, maternity car e ,a n df a m i l yp l a n n i n g .O n
average, births to women in the richest quintile were
nearly five times more likely to be attended by a trained
professional such as a doctor, nurse, or midwife [16]. In
Indonesia, impact research found that village midwifery
services reached mostly the rich, who could afford to
pay, but left the poor still unable to access skilled care
[17]. Findings from Ghana showed another rich-poor
gap-wealthier households benefited more from the deliv-
ery fee-exemption policy through decreased costs of
delivery [18]. Public provisioning of health care services
across the developing world has provoked questions
regarding identifying the proper beneficiaries as the tar-
get of public subsidies and carefully oriented policy
measures aimed at ensuring equal access and use of
health services among these disadvantaged population
groups. Women and children among the poor are more
vulnerable in terms of access to health care compared
to adult men [14]. In other words, maternal and child
health care services are more likely to demonstrate
sharp inequality in utilization. Developing countries in
the Asia-Pacific region are in different stages of eco-
nomic development and have varying levels of health
systems. For the very poor, outreach of adequate basic
health services is still a challenge [19]. The income of
the poorest 20% of households in Vanuatu was 2% of
the total income of all households, demonstrating the
two extremes in Vanuatu with a vast difference between
high and low income households [7]. However, socio
economic differences in Vanuatu, particularly rich-poor
gaps, in health care consumption are large and often
quite resilient, indicating that services are not reaching
all population groups equally [19].
While large developing country studies provide evi-
dence of a rich-poor gap in reproductive health services
utilization [20-25], not much is written in terms of Paci-
fic Islands. This paper therefore, makes an attempt to
examine the degree of inequality in utilization of pre-
ventive aspects of maternal and child health in Vanuatu
that pose significant barriers to maternal health care
access and utilization, and thereby impact maternal
mortality. The exercise is primarily oriented towards
identifying the magnitude of economic inequality based
on a wealth index. This ensures continued improvement
in reproductive health service utilization in Vanuatu and
in Pacific region in general.
Methods
Data sources
The present study used data from the 2007 Vanuatu
Multiple Indicator Cluster Survey (MICS), conducted by
the Ministry of Health Government of Vanuatu and
technical support was provided by the UNICEF and the
Global Fund from November 01 to December 20, 2007.
The sample for MICS Vanuatu-2007 is a probability-
based, stratified cluster sample of 3000 households.
They were selected in 120 clusters, each of size 25
households. The sample was selected in two stages. The
first stage consisted of first stratifying the PSUs by pro-
vince and within-province by urban/rural in two pro-
vinces (namely Shefa and Sanma) and then selecting 120
PSUs with probability proportionate to size or pps. At
t h es e c o n d - s t a g e ,af i x e ds a m p l es i z eo fe x a c t l y2 5
households was selected from each PSU, using
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total of 3000 households were selected (120 clusters
time’s 25 households). The PSUs were borrowed from a
sampling frame created for the 1999 Population Census
of Vanuatu, and were termed enumeration areas (EA).
The 2007 MICS Vanuatu used three questionnaires. Of
the 3,261 women (aged 15-49 years) deemed eligible to
participate in the women’s questionnaire of maternal
and child health behaviors and outcomes, 2,692 partici-
pated (83.0% response rate). The present analyses
included only those ever married women (aged 15-49
years) having at least one child below two years of age
(615 unweighted sample size; weighted value is 685)
(Figure 1).
Outcome measures
To assess the assessment of reproductive health service
utilization we analyzed five outcome variables: ANC and
delivery assistance provider qualification, place of deliv-
ery, and counseling and testing for HIV/AIDS. To assess
the utilization of ANC services and delivery assistance
according to the type of provider, a variable for type of
provider was constructed from combined responses to a
question whether the respondent had obtained any
advice/treatment, with responses to a follow-up question
on the particular practitioner consulted. Responses to
these questions were organized into two categories:
whether the women obtained services from (1) a medi-
cally trained provider (e.g., i.e., doctor, nurse, or mid-
wife); or whether; (2) received services from a non-
medically trained provider (traditional birth attendants,
community health workers, relatives, others, and no
care). A binary variable was also created to asses respon-
dents’ place of delivery (institutional e.g., i.e., govern-
ment/private health centers or non-institutional e.g., i.e.,
respondents or others home). Besides, two binary vari-
ables were also created to asses counseling and testing
for HIV/AIDS.
Wealth index
The household wealth index is used as a proxy indicator
for household wealth status in this analysis. The 2007
MICS Vanuatu wealth index was originally constructed
using the entire sample from the MICS on existing data
on a household’s ownership of selected assets [26]. Prin-
cipal components analysis was performed by using infor-
mation on the ownership of household goods and
amenities (assets) to assign weights to each household
asset, and obtain wealth scores for each household in
the sample (the assets or variables used in these calcula-
t i o n sw e r ea sf o l l o w s :[ n u m b e ro fp e r s o n sp e rs l e e p i n g
room; type of floor; type of roof; type of wall; type of
cooking fuel; presence of household assets including
electricity supply, radio, TV, mobile phone, static phone,
refrigerator, watch, bicycle, motorcycle, cart, car, motor-
ized boat and canoe; source of drinking water; and, type
of sanitary facility]). Each household was then weighted
by the number of household members, and the house-
hold population was divided into five groups of equal
size, from the poorest quintile to the richest quintile,
based on the wealth scores of households they were liv-
ing in. The wealth index is assumed to capture the
underlying long-term wealth through information on
the household assets, and is intended to produce a rank-
ing of households by wealth, from poorest to richest
[27].
Covariates
We included several socio-demographic variables theo-
retically and empirically linked to maternal health ser-
vices utilization [28-30]. We classified maternal current
age into empirically important groups (younger 15-24
years, middle age 25-34 years, or older age 35-49 years)
[31]. Education of the woman was defined in terms of
the formal education system of Vanuatu: no education
(0 year), primary (1-5 years), or secondary and higher (6
years or more). Place of residence was categorized as
rural vs. urban. Parity was categorized as one, two, or
three or more. Total numbers of household members
were classified in tertiles (2-4, 5-6, or 7+). Mother’s ton-
gue of head was categorized as Bislama or others, and
religion of head as Christian or others. However, contin-
uous variables such as age, education, and total number
of household members were proved to provide non-lin-
ear relationship, therefore these variables were divided
3,261 women deemed 
eligible to participate (15-49 
years) 
569 declined to participate 
 
2,692 participated 
 
2,012 ever married women 
(aged 15-49years) whose 
children are eligible for the 
study) 
680 never married women 
1,397 ever married women 
(aged 15-49 years) have no 
children or having children 
aged ≥24 months
615 ever married women 
(aged 15-49years) having 
children <24 months  
Figure 1 Selection of the sample.
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treated these new variables as categorical variables.
Statistical analyses
We calculated descriptive statistics for demographic,
socio-economic, and reproductive health service utiliza-
tion characteristics for our sample. Rate-ratios were cal-
culated in measuring inequities. However, since rate-
ratios only take into account the two extreme socio-eco-
nomic groups-in this case wealth quintiles 1 and 5-the
wealth quintiles in the middle i.e., 2, 3 and 4 are disre-
garded. Hence rate-ratios do not give a composite mea-
sure of inequality.
To rectify this flaw of rate-ratios, concentration curves
were constructed, using an Ms-Excel spreadsheet. The
concentration curve plots the cumulative percentage of
the health variable (yaxis) against the cumulative per-
centage of the population, ranked by living standards,
beginning with the poorest, and ending with the richest
(x-axis). In other words, it plots shares of the health
variable against quintiles of the living standards variable.
In other words, concentration curves capture the use of
health interventions, cumulatively for each wealth quin-
tile [32]. A concentration curve that lies below the diag-
onal line signifies the presence of inequities favoring the
rich. When the concentration curve lies above the line
of equality, there is inequity favoring the poor. The
degree of inequity increases when the concentration
curve is further from the line of equality [20]. Concen-
tration curves are a good graphical illustration to iden-
tify whether socioeconomic inequality in some health
sector variable exists and whether it is more pronounced
at one point in time than another (or in one country
than another).
We created 5 fully adjusted models to analyze the
appropriate binary of each health services utilization
outcome. For the logistic regression analysis, all vari-
ables were entered in one step (fitting the model using
the ‘’enter’’ criteria in SPSS for Windows 16.0).
Adjusted odds ratios with their 95% confidence inter-
vals (CI) were then calculated. Odds ratios were esti-
mated to see the strength of the associations while
95% confidence intervals were estimated for signifi-
cance testing. Multicolinearity in the logistic regression
analyses in our study was checked by examining the
standard errors for the regression coefficients. A stan-
dard error larger than 2.0 indicates numerical pro-
blems, such as multicollinearity among the
independent variables [33]. However, in our study all
of the independent variables in all five fitted models
for each health outcome variable had a standard error
< 0.90, indicating an absence of multicolinearity. All
analyses were weighted; SPSS, version 16.0 and was
used for all analyses.
Ethical considerations
The study is based on secondary data analyses of exist-
ing publicly available survey data with all identifying
information removed. The survey obtained informed
consent from the mothers included in the study before
asking any questions.
Results
Descriptive statistics
More than two-fifths of the women (44.4%) were 25-34
years old, 63.3% were married for the first time below
the age of 15 years. Approximately two-thirds of the
mothers (63.2 completed primary level of education and
9.5% of the head’s mother tongue was Bislama. Over
three quarters of mothers lived in rural areas and 10.7%
mothers were in the richest bands of wealth (Table 1).
A total of 84.0% sampled mothers received ANC from
medically trained providers. About 80.2% deliveries took
place at government or private health care facilities.
73.7% were assisted by medically trained providers. Only
29.0% mothers reported receiving AIDS counseling, and
11.8% mothers tested for HIV/AIDs (Table 1).
The rich-poor rate ratios for the various reproductive
services are given in Table 2. The rate-ratios that are
more than one indicate that those interventions are
used more by rich women than the poorer ones. For
example, a rate-ratio of 1.67 for delivery assistance by
MTP indicates that women in the richest bands of
wealth were delivered by skilled providers 67% more
than their poorest counterparts. The same is true for
receiving ANC from skilled providers, for institutional
deliveries, and for receiving counseling and testing for
HIV/AIDs (Table 2).
The concentration curve for receiving ANC from
medically trained providers (Figure 2) had a pro-rich
bias; it was more concentrated among the wealthy. Simi-
lar scenarios were depicted in Figure 3 and 4 with
respect to institutional deliveries and assisted deliverers
from medically trained providers, i.e., inequity with a
pro-rich bias where institutional deliveries and assisted
d e l i v e r i e sb yM T Pw e r em o r ep r e v a l e n ta m o n gt h e
wealthy. Figure 5 and 6, showed that counseling and
testing for HIV/AIDs was seen to be highly inequitable
and to the advantage of the rich.
Association between wealth quintile and reproductive
health services utilization
Mothers in the second category of wealth band
(adjusted odds ratio [AOR]: 1.98; 95% confidence inter-
val [CI]: 1.06-3.68) were associated with receiving ANC
from medically trained provi d e r s( T a b l e3 ) .M o t h e r si n
the second (AOR: 2.93; 95% CI: 1.63-5.25), middle
(AOR: 2.19; 95% CI: 1.17-4.09), fourth (AOR: 4.17; 95%
CI: 1.17-4.09), and richest (AOR: 5.50; 95% CI: 1.34-
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delivery assistance from medically trained providers. Sig-
nificant association was found between mothers in the
richest (AOR: 2.12; 95% CI: 1.02-3.42) bands of wealth
and institutional deliveries. Mothers in the richest bands
of wealth were also found to be associated with HIV/
AIDs counseling (AOR: 4.00; 95% CI: 1.58-10.10) and
testing for HIV/AIDs (AOR: 2.00; 95% CI: 1.02-5.88)
(Table 3).
Reproductive health services utilization and other
covariates
Maternal education (secondary and higher), religion
(others) and counseling about HIV/AIDs (yes) were
f o u n dt ob ea s s o c i a t e dw i t hr e c e i v i n gA N Cf r o mm e d i -
cally trained providers (Table 3). Significant association
was found among delivery assistance from medically
trained providers and maternal education (secondary
and higher), mother tongues of head (others), receiving
ANC (from medically trained providers), and HIV/AIDs
counseling (yes). Religion of head (others), receiving
ANC (from medically trained providers), and HIV/AIDs
counseling was found to be associated with institutional
Table 1 Descriptive Demographic and Wealth
Characteristics for Ever Married Mothers in the 2007
Vanuatu Multiple Indicator Cluster Survey (N = 615)
Characteristics Number of
cases (n)
†
Percentage (%)
††
Maternal age
15-24 y 218 36.6
25-34 y 279 44.4
35-49 y 118 19.0
Mother’s age at first marriage
< 18 y 202 36.7
18+ y 413 63.3
Maternal education
No education 54 8.9
Primary 366 63.2
Secondary and higher 195 27.9
Mother tongue of head
Bislama 105 9.5
Other Language 510 90.5
Parity
1 150 23.0
2 245 40.7
3+ 220 36.4
Household members (tertile)
2-4 195 33.3
5-6 216 35.1
7+ 204 31.6
Residence
Rural 412 84.3
Urban 203 15.7
Religion of head
Christian 584 94.4
Others 31 5.6
Wealth index
Poor 128 25.6
Second 128 26.5
Middle 106 18.8
Fourth 127 18.4
Richest 126 10.7
† Unweighted n’s and †† weighted percentages (%).
Table 2 Rate-ratios for Health Care Utilization by Wealth
Quintile for Ever Married Mothers in the 2007 Vanuatu
Multiple Indicator Cluster Survey (N = 615)
Measure Utilization
rate
Rate-ratio (rich/
poor)
ANC from MTP 84.0 1.14
Delivery assistance by MTP 73.7 1.67
Institutional delivery 80.2 1.41
Counseling about AIDs or the
AIDs virus
29.0 2.56
Testing for HIV/AIDs 11.8 3.34
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religion of head (other), receiving ANC (from medically
trained providers), and delivery assistance (from medi-
cally trained providers) was found to be associated with
counseling and testing for HIV/AIDs. In addition, signif-
icant association was found between HIV/AIDs counsel-
ing and household members (7+) (Table 3).
Discussion
This paper attempted to examine inequalities in terms
of economic well being in the preventive care of repro-
ductive health in the Republic of Vanuatu based on a
wealth index constructed from available information.
The findings reveal that the economic well-being status
of the household to which a woman belongs to plays a
crucial role in explaining the variation in service utiliza-
tion. Inequality in utilization was found to be more pro-
nounced between the poorest and richest groups within
the wealth quintiles.
The results of this study provide evidence of the posi-
tive association between mothers in the richest bands of
wealth and assisted delivery from medically trained per-
sonnel, institutional deliveries, and counseling and test-
ing for HIV/AIDS. Mothers in the second category of
wealth quintile were also found to be associated
receiving ANC from medically trained personnel. This is
independent of maternal age, mother’s education attain-
ment, place of residence, parity, and other important
factors. Our finding of the association of richest bands
of wealth with the important indicators of reproductive
health service utilization is consistent with the findings
of previous studies in other developing countries
[20,23,34,35] and provides further evidence that wealth
inequality is an important risk factor for lower repro-
ductive health service utilization in the Republic of
Vanuatu.
Addressing the poor-rich inequalities in maternity care
is essential for achieving the MDGs for maternal health
in the Republic of Vanuatu. All health facilities and aid
posts charge fees in Vanuatu. Average out-of-pocket
costs in 2005 were $14 per capita per year, or $6 if pay-
ments to private providers are excluded [36]. When
adding on indirect costs that the women and those
accompanying them are likely to incur (e.g. transport
cost), payment for deliveries could be a barrier to use of
reproductive health services by trained providers for
those in the poorest segments of the population. It is
therefore worthwhile to revisit the policy of charging
women for reproductive health services and possibly
make blanket exemptions in those regions where the
poverty levels/HDI are the lowest in order to increase
uptake of interventions caused by demand side factors.
As expected, maternal secondary and higher education
had a positive association with receiving ANC and deliv-
ery assistance from medically trained personnel and
counseling and testing for HIV/AIDS. Numerous studies
conducted in the developing countries over the last dec-
ade also showed a nearly universal, positive association
between maternal education and the utilization of repro-
ductive health services, a relation that has persisted in
many societies even when the household’s socioeco-
nomic status has been held constant [37-39].
It was expected that ANC visits would have a positive
impact on the utilization of reproductive health services
[40,41]. It has been suggested one of the best things that
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Page 6 of 10Table 3 Adjusted ORs and 95% CIs for Associations between Aspects of Wealth Inequality and other Covariates and Health Care Utilization for Ever Married
Mothers in the 2007 Vanuatu Multiple Indicator Cluster Survey (N = 615)
Variables AOR (95% CI)
Type of provider for ANC
(MTP)
Type of provider for delivery
assistance (MTP)
Place of delivery
(institutional)
Counseling about AIDS or the
AIDS virus
Testing for HIV/
AIDS
Wealth index
Poor 1.00 1.00 1.00 1.00 1.00
Second 1.98 (1.06-3.68) 2.93 (1.63-5.25) 1.82 (0.80-3.09) 1.08 (0.63-1.85) 1.92 (0.86-4.26)
Middle 1.18 (0.63-2.19) 2.19 (1.17-4.09) 1.57 (0.47-4.09) 0.87 (0.47-1.60) 0.96 (0.37-2.53)
Fourth 1.80 (0.82-3.96) 4.17 (1.94-8.94) 1.95 (0.89-4.23) 2.11 (1.15-3.84) 1.77 (0.71-4.48)
Richest 1.04 (0.31-3.56) 5.50 (1.34-22.47) 2.12 (1.02-3.42) 4.00 (1.58-10.10) 2.00 (1.02-5.88)
Maternal age
15-24 y 1.00 1.00 1.00 1.00 1.00
25-34 y 1.21 (0.67-2.17) 1.08 (0.61-1.93) 1.12 (0.59-2.13) 0.79 (0.49-1.25) 1.31 (0.71-2.43)
35-49 y 0.76 (0.34-1.71) 1.34 (0.58-3.12) 0.75 (0.31-1.80) 0.86 (0.44-1.70) 1.41 (0.53-3.69)
Mother’s age at first marriage
< 18 y 1.00 1.00 1.00 1.00
18+ y 0.86 (0.53-1.40) 1.18 (0.73-1.89) 1.22 (0.73-2.05) 0.69 (0.40-1.16)
Maternal education
No education 1.00 1.00 1.00 1.00 1.00
Primary 0.92 (0.42-2.02) 1.09 (0.50-2.28) 1.01 (0.44-2.31) 2.54 (0.92-7.02) 1.94 (0.54-7.04)
Secondary and higher 2.24 (1.00-5.83) 2.08 (1.01-5.23) 1.39 (0.52-3.67) 3.53 (1.36-9.16) 2.94 (1.03-11.44)
Mother tongue of head
Bislama 1.00 1.00 1.00 1.00 1.00
Others 1.23 (0.53-2.86) 2.81 (1.17-6.78) 1.75 (0.67-4.57) 1.61 (0.82-3.17) 2.39 (0.95-6.01)
Parity
1 1.00 1.00 1.00 1.00 1.00
2 0.70 (0.36-1.37) 1.09 (0.58-2.06) 0.96 (0.47-1.97) 1.00 (0.59-1.69) 0.71 (0.36-1.39)
3+ 0.84 (0.36-1.95) 0.55 (0.24-1.24) 0.62 (0.25-1.54) 1.11 (0.56-2.17) 0.45 (0.18-1.12)
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0Table 3 Adjusted ORs and 95% CIs for Associations between Aspects of Wealth Inequality and other Covariates and Health Care Utilization for Ever Married
Mothers in the 2007 Vanuatu Multiple Indicator Cluster Survey (N = 615) (Continued)
Household members (tertile)
2-4 1.00 1.00 1.00 1.00 1.00
5-6 1.04 (0.58-1.87) 1.18 (0.65-2.13) 0.93 (0.48-1.79) 1.51 (0.91-2.46) 0.73 (0.36-1.47)
7+ 0.91 (0.48-1.72) 1.12 (0.59-2.15) 0.69 (0.34-1.39) 2.01 (1.21-3.32) 1.65 (0.87-3.13)
Residence
Rural 1.00 1.00 1.00 1.00 1.00
Urban 0.56 (0.30-2.37) 1.57 (0.51-4.81) 2.55 (0.72-9.05) 1.21 (0.59-2.50) 2.28 (1.01-5.47)
Religion of head
Christian 1.00 1.00 1.00 1.00 1.00
Others 0.43 (0.17-0.97) 0.78 (0.28-2.19) 0.32 (0.11-0.90) 4.04 (1.58-10.34) 6.37 (2.14-18.91)
ANC provider qualification
NMTP —— 1.00 1.00 1.00 1.00
MTP 11.03 (9.29-17.38) 14.09 (8.31-23.90) 1.90 (1.01-3.80) 4.17 (1.28-13.53)
Delivery assistance
NMTP —— —— —— 1.00 1.00
MTP 14.09 (8.31-23.90) 1.13 (0.52-2.39)
Counseling about AIDS or the
AIDS virus
No 1.00 1.00 1.00 — 1.00
Yes 2.50 (1.28-4.89) 3.30 (1.68-6.48) 1.77 (1.01-3.48) 20.80 (19.32-53.48)
Testing for HIV/AIDS
No 1.00 1.00 1.00 1.00 ———
Yes 2.23 (0.67-7.48) 1.48 (0.67-2.48) 1.60 (0.52-4.87) 18.80 (16.32-43.48)
MTP: medically trained personnel.
NMTP: Non-medically trained personnel.
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select a trained attendant during and after delivery [42].
The present authors found that compared to those who
received no ANC from medically trained personnel, the
odds of a mother who received delivery assistance from
medically trained personnel were 11.03 times higher,
while the odds of counseling and tested for HIV/AIDS
were 1.90 and 4.17 times higher. In this study, mother’s
tongue of the head was found to be an important deter-
minant of assisted deliveries from medically trained
personnel.
Strengths and limitations
The main strength of this study is that the data came
from a large nationally representative survey carried out
in 2007. A relevant subset was extracted consisting of
ever-married females aged 15-49 years who had a live
birth in the 2 years preceding the survey, giving a large
unweighted sample size of 615. The interviewers of this
survey were trained to respond to questions about the
selected topics, and fieldwork was monitored through
visits by representatives from MOH and UNICEF.
Some limitations should be considered when inter-
preting our findings. First, the current analyses are cross
sectional that involves reporting of past behaviors and
therefore a possible chance of recall bias. However a 2-
year recall period was chosen to minimize recall bias.
Second, the study was based on self-reported outcomes
and might have caused a response bias. However, MICS
stated that respondents were informed about the impor-
tance of their giving accurate responses and also assured
the confidentiality of their responses. Third, the study
can be criticized for using an indirect measure of house-
hold wealth. However, due to the fact that in developing
countries like Vanuatu it is hard to obtain reliable
income and expenditure data, an asset-based index is
generally considered a good proxy for household wealth
status. Fourth, although our study found that the poor-
est group is significantly different from the richest
group in the expected direction in reproductive health
service utilization, with the exception of ‘type of provi-
der for delivery assistance,’ there are generally insignifi-
cant differences among other groups, although the
direction is generally positive. It could be that five cate-
gories for the wealth index are is many given the num-
ber of cases here. Maybe a four or three category
variable would be better and provide a more significant
result. Finally, this study was based on a survey of
women that was conducted up to two years after the
birth of a child. There may be women that died after
giving birth but would not make it as part of the study
b e c a u s et h e yw e r ed e c e a s e db yt h et i m et h ei n t e r v i e w
would take place. The study therefore misses these
potential cases. Longitudinal research design where
women are followed from time of birth onward is
needed to provide clarity regarding these concerns.
Despite these limitations the results have elicited impor-
tant information that could serve as a basis for future
planning to improve the utilization of reproductive ser-
vices among women in Vanuatu.
Conclusion
In conclusion, household wealth status was associated
with the higher utilization of reproductive health care
services among women in the Republic of Vanuatu. In
interventions aimed at improving reproductive health
service utilization among women in Vanuatu, poor-rich
inequalities need to be addressed. In general, the mes-
sage is clear in terms of reproductive health service utili-
zations and its relationship with poverty. These findings
may be relevant in other resource limited settings of
pacific regions as well as where the rate of utilization of
reproductive health services is lower.
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